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Physics Abstracts
61.40D -77.80D -64. 70E -78.20F Considerable attention is currently being given to systems with random frustration [1] . Experimentally, the interest has concentrated on magnetic spin glasses [2] . Dipolar glasses [3] , with frustrated random dipolar interactions [4] , have also been investigated. As it would be of interest to know a structural analog of exchange-coupled spin glasses [5] , we take here a fresh look at crystals with mixed short-range ferroelectric (FE) and antiferroelectric (AFE) constituents [6] . An experimental study of Rb1-x(NH4)xH2P04 is presented for 0 x ;g 0.35. Detailed information is given on the upper concentration range, where evidence for a glass transition probably preceded by a mixed phase is obtained.
RbH2P04 (RDP) and NH4H2P04 (ADP) form isomorphous tetragonal crystals at ambient temperature. Their lattice parameters match closely, and mixed crystals can apparently be grown over the full range of x [7] . The H-bonds linking P04 tetrahedra play an important role in the transitions : the ordering of the acid protons in « up-down » Slater configurations [8] produces the FE transition in RDP, whereas « lateral » ordering generates the AFE phase of ADP. The latter presumably occurs because the NH4 protons tend to form their own H-bonds with four nearby P04 groups [9] . This additional bonding manifests itself in many ways, in particular by a distribution coefficient which favours NH4 incorporation in the growing crystal [7, 10] . The FE transition of RDP (at 7~ = 146 K) is believed to be continuous [ 11 ] . The FE structure results from condensation of a mode of B2 symmetry at the centre of the Brillouin zone [12] and the orthorhombic axes are rotated 450 from the a-axes of the body-centred tetragonal cell. In ADP, the AFE transition (T~ = 147 K) is strongly first-order. The orthorhombic distortion is that of an M 34 mode at the M-point [12] , with axes parallel to the original tetragonal ones.
The investigation reported here was performed with birefringence, electro-optic, and dielectric measurements. The FE transition produces a spontaneous birefringence [ 13] , given in first-order by Onl2 -no P63 P3 [14] . The 5(~ 2013 no) . In pure KDP, this remainder is known to be proportional to P~, and we find this result also for RDP [13] . In pure ADP, for similar symmetry reasons, 5(~ 2013 ~ should be proportional to the square of the AFE order parameter. The onset of ~(n,~ -n j on cooling, in the absence of any other symmetry change of the crystal can thus be interpreted as the development of an Edwards-Anderson order parameter q [16] . Approximately, one would have q oc b(n,, -nj. As shown in figure 3 , there is indeed an onset at Tm. Interestingly, no noticeable change occurs at Tg. The solid curve is an empirical fit to q = 3 i 2 -2 T~, where r = 1 -T/T~. This appears significantly different from the dependence ~ == r + T 2 -r~ predicted for the SherringtonKirkpatrick (SK) Hamiltonian [ 17] . It suggests that another model might be needed to account for the particular order parameter and/or randomness of the present case. Careful examination of our data at other concentrations indicates the occurrence of this condensation at least for all x ~ 0.13. Tentatively, the new phase, if there is one, will be called a mixed phase (M), as roughlyspeaking it corresponds to a mixture of paraelectric regions with AFE clusters. A provisional phase diagram summarizing the present information is shown in the inset of figure 3 . The nature of the special points remains to be elucidated. The occurrence of the M region before the SG phase is in line with the recent theoretical result on the Heisenberg SK model in presence of a field [ 18] . Here [20] . Since 5(/~ 2013 no) is also expected to be linearly related to density changes, at least the PE --+ M transition might be describable adequately by some mean-field approach. A genuine structural analog of magnetic spin glasses seems to have been discovered here [21 ] . The 
